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arnidlno derivatives as 
•mus 1 ^ useful for the 

: tr^tTO the following formula 

'A^ : 'c-^'N^Ri :;: '(i)' 
i 

K 

-wherein.. 

R^ep^^^^ C1-5 alkyl, any I. an amino group 

:;6ption1&jy^ 

-R'lVrepres^ Ct-e alkyl, aralkyl; 

;A:repres^^ 

Cils jS^sy^ituted by 2 or 3 radicals, which may be identical 
'iori^^^.^f^Kia^- "otherV'-'sWlected from an/, cycloalkyi, 

^'c^rt&i^We:'; . 

{oriCl^tu^ ring containing one 

^rilS^e'ri^atpm ;N-sUbstitWeb R2 Is a methyl 

substHuie^ be identical or 

/ .drftefent?- from; each otheri selected from aryl, cydlbalkyl, 

riydrp?iy; 

or 



/ R 3 



where R3 is hydrogen atom and R4 is C1-5 alkyl substitued by 2 
or 3 radicals, which may be identical or different from each 
other, selected from aryl, cycloaikyi; carbbxamide; . or by 
hydroxy optionally esterified with a cycioaikylcarto^ic or 
Ra and R4, . together with the nitrogen atom to which: they, are 
attached, form a saturated 5- to 7rmembered [heterocyclic ring, 
optionally containing on© or two nitrogen atoms or an 
endocyctic carboxamldo group optionally comprising in Its 
inside -CH2-CH2- or 
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-CH 2 -CH 2 - 



or -CH-CH- , 



0 



being;: the heterocyclic rtng substituted by a Ci-e aOcyl 
: flnL^sritutiB€l . in.- turn by. 2- or 3 rBbcUc^J^t . %wttlcri may. be identical or 
^fij^nwt : r frb*n ^ cwtch other,- , selected from" Ci-e eikyl, aryi, 
c^chl^ -QRs where Rs Is 

;^efe Re^^ radicals, which 

rr^' selected from a 
satiated • .^Ur^nra^^iCt^ / t a1lc^/a^V$iM^^|. hydroxy 
Ci^/all^, n^ 

rin^ provided that at least one between R and A is amino group 
or 





;^eJvtaihomers addition salts of these com- 

.RO^ of the 

pharmaceutical compositions 



. contaihfng 
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NEW AMI0INO DERIVATIVES 



^p^^S : S^^present invention relates to novel pharmacologically active amidino derivatives, to the process for their 

compositions containing them. The new compounds are muscarinic 
for the treatment of gastrointestinal disorders, 
of. muscarinic receptor blocking agents gives rise to a number of 
'qfSp^tlPlS^ nnptifjty. inhibition of facid secretion, dry. mouth, 

FurtiWrmore/ ^ttmuscarinic agents with 

&$<^ <^:'anitdinb : denvatives 




(if: 

JggB^;;^ amino group optionally substituted by one or two Ci-s alkyl; 

§l^3&^ identical .or different from each other, selected from aryl, 

nitrogen atom N-substituted t^ Bijs 
or different from 'each other, selected from aryl, 

• 



mm* • 



.'50-v 



^wjiere^.is h^ CV-s alkyj substitued by 2 or 3 radicals, which may be identical or different 

^frSm i^D.ri^Qther^: selected^from /.aryl,* : cycioalkyl . carboxamtde. or by; hydroxy o ptionally . esterjf ied with a 
^icycf^^ they are'ahached, form a 

vsatujfat£d|^ containing, one or two nitrbjgeri atoms or an 

£n^^ in its inside -CH2-CH2- or 



55. 



60 



^ybeinglthe^ by a C vs -'filijyl, substituted J 2 or 3 radicals, which may be 

ijdentfca^ or hydroxy, or byarylalkylene, or 

;Jby£&l^ substituted by 2 or 3 radicals, which may be identical or 

;diffe^ a saturated or unsaturated C1-5 alkyl; aryl, cycioalkyl, hydroxy C1-5 

r aj*^:h^^ heterocyclic" ring, provided that at least one between R and A is 

/am1n6' ? groujp v 'br - 
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/ R 3 



75 



For pharmaceutical use the compounds (I) are used as such or under the form of tautomers or of 
physiologically compatible acid addition salts. 

The term 'acid addition salts" includes salts with inorganic or organic acids. The physiologically compatible 
acids used for salification include, tor example, salts formed with mafeic, citric, hydrochloric, tartaric, 
hydrobromic, fumaric. nitric, sulphuric, methanesulphonic or hydroiodic acid. 

Although the double bond of the amidine groupments is indicated in the general formula (I) as present in a 
particular position, other tautomeric forms are also possible. The present invention includes therefore such 
tautomeric forms as regards both the compounds and the manufacturing processes. 

Some compounds of formula (I), according to the present invention, contain one or two asymmetric carbon 
atoms. The compounds may therefore occur as enantiomers of ( + ) and (-) type, as diastereoisomers or 
mixture of them. The present invention includes therefore both the individual isomers and the mixture thereof. 20 
It has to be understood, that when mixture of optical isomers are present, they may be separated according to 
the classic resolution methods based on their different physico-chemical properties, e.g. by fractional 
crystallization of their acid addition salts with a suitable optically active acid or by the cromatographic 
separation with a suitable mixture of solvents. 

In the present invention the term "lower alkyl" means a straight or branched alkyl group having preferably 1 
to 5 carbon atoms. The term 'aryT preferably means phenyl. The term "cycloatkyr preferably means that the 
ring has 3 to 7 carbon atoms. The term "a saturated 6-membered heterocyclic ring* preferably means 
piperidine. When R 3 and R4 together with the nitrogen atom to which they are attached form a saturated 5- to 
7-m^mbered heterocyclic ring which may contain one or two nitrogen or «n endocyclic carboxamido group, it 
may be pirrolidine, piperazine, homopiperazine^-oxopiperazine or piperidine which may optionally contain in 
its inside -CH2-CH2- or 



25 



SO 



— Cn— CH 35 

H< 0 

. such as desmethyltropane or 6,7-epoxydesmethyltropane. The term 'cycloalkyl carboxylic acid' preferably 
* • means cyctohexane carboxylic acid. The term -arylalkytene" prefe rably means diphenylmethylene group. The 40 
term "hydroxy C1-5 alkyl' preferably means hydroxymethyl. The term "unsaturated 6-membered heterocyclic 
ring'preferably means pyridine. 

The compounds of general formula(l) of the present invention may for example be prepared by the following 
processes, well known in their general lines to the technicians of the branch. 
|f a) Compounds of general formula (I) wherein R is hydrogen and A Is 45 



_ N /R 3 50 
XR 4 



55 



60 



in which R 3 and R 4 are as herein before defined may be obtained by reacting a compound of formula (II) 
A - H (II) 

in which A is as above defined, with an addition salt of a compound of formula (III) 

v- r -,-HX C"V 89095565 

H 

in which Ri is as hereinbefore defined, Y is a leaving group such as halogen, lower alkoxy, phenoxy. 
dichlorophosphoryl. preferably ethoxy or methoxy. and HX is a mineral or organic acid such es hydrochloric, 
hydrobromic, hydroiodic, sulphuric, nitric, tetrafluoboric, alkylsulphonic, arylsulphonic, thiocyanic, preferably 65 



1606 



EP 0 309 424 A2 

>MMp$$^ 71,0 reaction 's conveniently carried out in a polar solvent such as methanol, ethanol. acetonitrile 
^^^ ! -!-^ Cetate or a mixture o1 tnem - T ^e reaction temperature is generally kept between 10°C and 
^frO^Crpreferabty at room temperature. 

^■--■^he-same compounds may be also obtained by desulphurizing a thiourea of general formula (IV) 



S 
il 

A - C - 



NH - R 



(IV) 



m which A and Ri are as above defined.with Raney/Nickel or H 2 0 2 in an appropriate solvent selected from 
dichloromethane. chloroform, methanol, ethanol. water or a mixture of them. The process is conveniently 
earned out at a temperature between 1CTC and 70° C. preferably at room temperature 

The th.ourea derivatives of general formula (IV). used as starting material in the above process may be 
prepared by reacting a compound of formula (II) or its hydrochloric acid addition salt with an isothioc^anate of 
general formula (V) 

Ri - N = C = S (V) 

whe/e Ri is as hereinbefore defined, or with ammonium thiocyanate. The reaction is carried out in solvents 
such as water, methanol, ethanol. tetrohydrofurane. acetone, preferably tetrahydrofurane or water or without 
sp!yents; at a temperature ranging from 0°C to 200° C. prefarably at room temperature or at 100° C or at the 
melting point of the mixture of the reagents. 

b) Compounds of general formula (I), wherein R is Ci- 5 alkyl and A is 



NR 4 



in which R 3 and R 4 are as hereinbefore defined, may be prepared by reacting a compound of general T^rmula 
(II) with a compound of formula (VI) 

Y— C = N - Rj (VI) 
R 

[n^fil?.!?;?' P,r. and Y are a s hereinbefore defined. Compounds of formula (II) and (VI) may be conveniently used 
^&&ff&£*$*R9f<** addition salts with mineral or organic acid of formula HX as hereinbefore defined The 

out in pplar solvents such as methanol. etfehol. acetbhttrile. acetone 
them at a temperature between 10° C and 70°C. preferably at room temperature' 
mm ^9 R t m the, compounds of general formula (I) is a hydrogen atom.the compounds of formula ; (if) are 
reacted with a cyano alkyl derivative of formula (VII) 

R-CN (Vli) 

^y^^-^"'?^* 5 ^ 0 d ® fined ' in the Presence of a Lewis acid such as aluminium chloride, zinc chloride, iron III 
■OMonde^ chloride, preferably aluminium chloride. The reaction is optionally carried 

'?"•!.#! -?^fr^- ^^J^^PMUTQi halogenated hydrocarbon such as chlorobenzene. tetrachloroethane or without 
any :;?5fV?5?? '^Iten mass. The reaction temperature ranges from 50° C to 200° C, preferably at the boilinq 
point of the ^'ejected, solvent. 

. c):?omji^ (|) wherein R is an amino group optionally substituted by one or two Ci s 

alkyl gi-oups or by an a ry I group and A is 

Xr 4 89095565 

wherein R 3 and R 4 are as herein before defined, and in particular when R is an unsubstituted amino group and 
Ri is hydrogen may be obtained by reacting the compound of formula (II) in the form of Its addition salt with a 
mineral or organic acid of formula HX as herein before defined.with cyanamide in the absence of any solvents 
and at a temperature ranging from 70' C to 160°C, preferably at 100° C, or in the presence of a protlc solvent 
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111) with a reactive compound ot formula (VIII) 



NH 

W — (VIII) 
X NH 2 



TnoThe? £y !S potion foresees the reduction of nitroguanidine derivative of general formula 



-C = N — N0 2 (IX) 



10 



15 



20 



^ff££^r£?%Zou n 6 of formula (H) with a reactive intermediate of genera. formu.a (X) 



W _C = N _N0 2 (x) 
NH 2 



35 



grZ they may be prepared by reacting a compound of general formula (XI) 



A — C = N — R 1 

| 1 (XI) so 

W . HX 

. ra * n , MX W are as hereinbefore defined, with a primary or secondary alkyl amino derivative. The 
reSn\^ m 
them at a temperature WjQ**"© ^^^Sf^SS^ by reacting a thiourea derivative of formuia 
starting matenal in the above process ^^ZTZe^d^e b^o^ or dimethyl sulphate in the 
oTeSe a of a Senf SSS&^Sn nSSSS SU acetone. acetoStrile. water o r . ^ «Mhjn at a 

be obtained by reacting a cyano derivative or general formula (XII) 65 

89095565 
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A-CN (XII) 

in which A is as above defined, with a substituted or unsubstituted ammonium salt of general formula (XIII) 
R • HX (XIII) 

fomuta (XIV) d "* 85 hereinbe ' ore defined - or "Wi a substituted or unsubstituted thiourea of general 
S 

R— C— NH 2 (XIV) 

The reaction is simply carried out by mixing the two reagents and heating the mass above its meltino point at a 
temperature between 50° C and 200'C. preferably between 100° C and 200»C. The same ct^SSS^i 
also prepared by reacting a compound of formula (XII) with a compound of formula (XV) 

R-H (XV) 

^« n S IS ! S h ° re '" be f° re defined. In the presence of a Lewis acid such as aluminium chloride, zinc chloride 
iron III chloride, t.n IV chloride, triphenyltin chloride, preferably aluminium chloride. The reaction is optionally 
earned out in an inert, high-boiling, halogenated hydrocarbon such as dichlorobenzene. tetrachloroethane or 
without any solvent as a molten mass. The reaction temperature ranges from 50° C to 200° C preferably at the 
boiling point of the selected solvent. However in order to obtain the same compounds it is exploitable the 
reaction of an imidate or imidoyl derivative of formula (XVI) 

A— C = N — R • HX 

J (XVI) 

where A. Y. R, and HX are as hereinbefore defined.with a compound of formula (XV). The reaction is 
conveniently carried out in a solvent such as methanol, ethanol. acetonitrile, acetone or a mixture of them at a 
temperature ranging from 0°C to 80°C. preferably at room temperature 

The compounds of general formula (I) prepared according to the processes as above described may 
^'^Mf concerted with Inorganic or organic acids into the corresponding physiologically compatible acid 
add-on salts, for example, by conventional methods such as by reacting the compounds as bases with a 
solution of the corresponding acid in a suitable solvent. Particularly preferred adds include for example 
hydrochloric, hydrobromic. sulphuric or methansulphonic acid. «»npw 

A i8?W - of the Preferred compounds, according to the present Invention, for their better activity as 
mu f?^!c receptoi; blocking agents, is the one formed by the compounds of general formula (I) wherein R Is a 
"JWM«!«n.:f Ci-s alkyl or an unsubstituted amino group. R, is a hydrogen atom or a C« aJkyl and A is a 
&M^$?*V TOT ? " oratr °P ine - norscopolamine. N- -U2^ydroxy-2-cyclohexyl-2-phenyl)^ttiyn-piperazine 
^M^o^Z^clqhexyl.Z^^etm^onmpiperBzine. N-[(2-hydroxy-2.2Klipher^)-etr^-plperazine' 
benzeneacetro acid o-phenyl- 4-plperidinyl ester, benzeneacetic acid o-cyclohexyl- 4-piperidinyl ester' 
?p^Srid?Sster ld a * hydroxy ' a " phenv '- 4-piperWlnyl ester or benzeneacetic acid a-methyl -a-phenyl- 

As already mentioned hereinbefore the new compounds of formula (I) according «o the present invention 
nave lnteres«nB^pharmacotoglcal properties owing to their ability to antagonize the physiological muscarinic 
effects in warm blooded animals. Therefore the new compounds are commercially viable in the prevention and 
in treatment of motility disorders wherein muscarinic receptors are involved, particularly for soastic 
condidions of the gastrointestinal tract, and irritable bowel syndrome. 

The following tests show that the compounds according to the invention have favourable characteristics in 

litis rOSJ36Ct, 

PHARMACOLOGY 



AMTIMUSCARINIC ACTIVITY (in vitro binding studies) 

h«««' mUS f ariniC a !! iVity Was exam,ned b V studying the displacement of ^H-pfrenzeplne from cerebral cortex 
homogenate according to the procedure reported below: 

The cerebral cortex donors were male CD-COOBBS rats. 220-250 g body weight. The homogenization orocess 
was carried out in a Potter-Evelhjem apparatus in the presence of NaVMg" HEPES buffer- pH 74 MOO mM 
NaCI 10 mM MgCfe. 20 mM HEPES), by filtering the suspension through two layers cheeseclottV 
Binding curves for the under study compounds were derived indirectly from competition experiments 

89095565 
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against 0.5 nM SH-pirenzeplne labelling the muscarinic receptors of the cerebral cortex. 1 ml of the 
homogenate was incubated for 45 min at 30° C in the presence of a marker ligand and different concentrations 
of the cold ligand. conditions under which equilibrium was reached as determined by appropriate association 
experiments. The incubation was terminated by centrifugation (12,000 rpm for 3 min) at room temperature 
using an Eppendorf microcentrifuge. The resultant pellet was washed twice with 1.5 ml salme to remove tne 
free radioactivity and it was allowed to drain for some hours. The tips of the tubes containing the pellet were 
cut off and 200 |xl of tissue solubilizer (Lumasotve. Lumac) were added and left to stand overnlgnt. 
Radioactivity was then counted after addition of 4 ml of liquid scintillation mixture (Dimilume/Toluene 1 :10 v:v. 

^Assays were carried out in triplicate or quadruplicate and the non-specific binding was defined as the 
radioactivity bound or entrapped in the pellet when the incubation medium contained 1jiM atropine sulphate. 
Non-specific binding avaraged Jess than 30P/o. Ko values (dissociation constants) were obtained by non-linear 
regression analysis on the basis of a one binding site model with TOPFtt-prtarmacoktnetic programme 
package (G. HEINZEL, "Pharmacokinetics during drug development: data analysis and evaluation techniques 
Eels G. BOLZER and J.M. VAN ROSSUM; p. 207. G. Fisher, New York, 1982) after correction for the 
radioligand occupancy shift according to the equation: Ko ~ ICso/1 + *C/*Ko. where *C and *Ko represent 
the concentration and the dissociation constant of the radioligand used, respectively. 
The following table I shows the obtained results: 



89095565 



1610 



7 



-Cl^^^ as a 



! cm piece of terminal 



unMm^^ 



i^V'?^'.?- "... - 



^5[^ under study. 



70 



75 



a? 



25 



30 



35 



40 



45 



SO 



55 



€0 



m 



-.2331 



K®3 



'H 

m 



M 
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According >to^a:'j^iiber4ntM!S : ^-. th ^ fif 8 ?^ invention there are provided pharmaceutical compositions 
cimprl&ing^^ of formula (i), W>-|mretebefore -defined, or a 

&3jiM^ 5 
vfqnir^i^ in . a 'fpnn ? s^ 

t&!ets. coated tablets, 'ffam^^ryfals. 

^^^^^^Ww^^tl^M^^W^^^ IP ^dpientSipr carrier convent^onaily used in pharmaceutical 
-^mp^ fO 
:iagu^ semisynthetic "gncefjdes of fatty acids, 

rs^ttS^pr^^ 

suppty^^^ 5 "tg tblSOQ mg 

5§n§^^ . "~ ' '5 

®T!^^ -according/to. the present invention; these 

lew^^ scope of the i invehtibfv itself: 

: Examp!6ji : 

^jWsoiWbn^ 
^•ev^S^ 

^® ^pure^le* cbmpdund^v^ 

\ - >SoI^^%8^^ 

^ &Stmp(^^ :=i -35 

^flffiyr^ro 

• 

?: :^ SiSe^^ ihtoa w^stirred 40 

U jfir|i^^^ 45 

i^phlmlfrlari^ 
4^i^r^%^ 

"Sipi^ii^^ 5° 

■- ----- * " 55 

to a solution of 

ro^m<tem"p &> 

^ cru&^N^B^ Were ^tiSKefel a^thick oil. 

^iffityeffi and 
.^pre'S^^^ 

v H^^Tt^ 9 of the title compound as 65 
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hydrochloride salt. M.p. 68-72° C (dec). 



Example 4 



2-(Piperidin-4-yl)-1 .1 -diphenyl-ethanol 

a) A solution of ethyKN-benzyl-p*peridin-4-yt) acetate {3 g) in anhydrous THF was sJowfy dropped at 
10°C into a 2 M phenyl magnesium chloride solution in THF (64 ml). The reaction mixture was stirred 5 
hours at room temperature and the crude 2-(N-Benzy1-piperidirH4-yl)-1,1-diphenyl ethanol was extracted 
into ethyl acetate. After evaporation of the solvent and crystallization from diethyl ether 8.9 g of the above 
compound were obtained. M.p. 1 19-121° C. 

b) This intermediate (2.15 g) was dissolved in methanol (24 ml) and hydrogenated at room temperature 
and pressure in the presence of 5% Pd/C. When the theoretical amount of H 2 was taken up. the reaction 
mixture was filtered and evaporated to dryness. From the residue, after crystallization from diethyl ether. 
1.3 g of the title compound were obtained as a white solid. M.p. 277-281 ° C (dec.) (as hydrochloride salt). 

Example 5 



Benzeneacetic acid. g-phenyK 4-piperidinyl ester, hydrochloride 

a) To a solution of benzeneacetic acid, a-phenyl-.chloride (30 g) in benzene (60 ml) 1-benzyl-4-hydroxy- 
piperidine (24.8 g) dissolved in benzene (60 mi)was slowly added with stirring. The reaction mixture was 
gently refluxed for additional 3 hours until a clear solution was obtained. Upon cooling benzeneacetic 
acid, -phenyl-, 1-benzyM-piperidinyl ester, hydrochloride cristallized and was collected by filtration. 48 g, 
M.p.20O-201°C. 

b) A solution of benzeneacetic acid, a-phenyt-,1-benzyl-4-piperidinyl ester, hydrochloride (48 g) in 
ethanol was hydrogenated at room temperature and at atmospheric pressure in the presence of 10% 
Pd/C. The catalyst was then filtered off, the solvent removed under vacuum. The residual thick oil was 
triturated with diethyl ether to give 36.7 g of the title compound hydrochloride. M.p. 1 59-1 60° C. The free 
base was obtained by the usual methods and crystallized from diisopropyl ether, M.p. 82-84° C. 

Example 6 



Benzeneacetic acid, a-cyclopentyl-tt-hydroxy,3-pyrrolidinyl ester 

A solution of benzeneacetic acid, a-cyclopentyl-a-hydroxy-,1-benzyl-3-pyrrofidinyl ester, hydrochloride (2.7 
g) in ethanol was hydrogenated at room temperature and pressure in the presence of 10% Pd/C to give 1.7 g 
* of the title compound as a thick oil. M.p. 68°-70°C after liophylization. The free base was obtained by the usual 
methods and used without further purification. 

Example 7 



4-Amino-2,2-qiphenyibutiramide 

a) To a solution of 4-cinloro-2,2-diphenylbutiramide (2.7 g) in acetonitrile (100 ml) was added IRA 400 
resin loaded with sodium azfde (1.9 g), prepared according to A. Hassner et al. (Angew. Chem. Int. Ed. 
Engl. 25, 478. 1986). After stirring at room temperature for 48 hours, the resin was removed by filtration 
and the reaction mixture was concentrated to an oil (2.5 g). The crude 4-aztdo-2,2-dipheny(butiramide was 
used as such for the next reaction. 

IR (mjol): cm-1 2090, 1690 - 1660 

b) 4-Azido-2 v 2Hdiphenylbutiramide (2,5 g) was dissolved in ethanol (120 ml) and hydrogenated at room 
temperature and pressure in the presence of 10% Pd.C (0.2 g). After filtration and concentration the 
crude product (1.8 g) was obtained. This product was purified by flash chromatography (eluent: 
CH 2 CI 2 - CH3OH - 32% NH4OH 80:20:2) on silica gel. 0.4 g of the title product were obtained. 

IR (mjol) : cm~ 1 3480 - 3100, 1690 - 1660 
MS (CI.) : 255 m/e [M + H]* 
Hydrochloride (ethanol). M.p. 90°-92°C. 



Example 8 

~" ^ 89095565 
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a-Phenyt-tt-(3-pyridin)-acetic acid, 4-piperidinyl ester 

a) a-Phenyl-a-(3-pyridin)-acetic acid (2.5 g) and carbonlldiimidazole (1.9 g) were added to anydrous 
dimethylformamide (10 ml) under stirring. After 10 minutes N-cart>obenzyloxy-4-hydroxypiperidine (2.76 
g) and 1.8-diazabicycioI5.4.0]undec-7-ene (DBU) (1.78 g) were added. The reaction mixture was stirred at 
room temperature for 4 hours. After purification by flash chromatography (eiuent: methyiene 
chloride - ethylacetate 7:3) 3.8 g of a-phenyl-o>(3-pyridin)-acetic acid-(N-carbobenzyloxy) -4-piperidinyl 
ester were obtained as yellow oil. 

IR (mjol) : cm" 1 1730. 1700 

b) After hydrogenation of a solution of a-pheny*-a-(3-pyridin)-acetic acid-(N-carbobenzyloxy)-4-pipe- 
ridinyl ester (3 g) in ethanol (100 ml) at room temperature and pressure in the presence of 10% Pd/C (0.3 
g) 2.2 g of the title compound were obtained as yellow oil. 

IR (mjol): cm -1 1730 

Example 9 

Y-Pentinoic acid. g-phenyl.4-piperidinyl ester 

a) To a suspension of sodium amide (prepared from2.3 g of sodium) in 200 ml of liquid ammonia 
ethylphenylacetate (16.4 g) dissolved in diethyl ether (10 ml) was added. Propargylbromide dissolved in 
diethyl ether (20 ml) was then added at the same temperature. After stirring for 30 minutes, 100 ml of 
diethyl ether were added and the reaction mixture was stirred overnight allowing the evaporation of the 
ammonia. The reaction mixture was then decomposed by pouring into ice/water, acidified, and the 
ethereal layer separated. The concentration of this layer gave a crude oil which was distilled.a-Phenyl- 
y-pentihoic acid ethyl ester distilled at 95°-100°C at 0,25 mm Hg. Yield 14.6 g. 

b) a-Phenyl-Y-pentinoic acid was obtained by saponification of the corresponding ethyl ester with KOH 
in acqueos ethanol. M.p. 89° -90° C. 

c) d-Phenyl-Y-pentinoic acid was esterified with N-carbo»y»nzyloxy-4-hydroxy-piperidine in the 
presence of carbonildiimidazole and DBU in dimethylformamide according to the example 8 a). 
ct-Phenyi-Y-pentinoic acid-(N-carbobenzyloxy)-4-piperidinyl ester was obtained as an oil. 

IR (mjol); cm" 1 2120, 1730, 1700. ■• 

d) To a solution of a-phenyf-y-pentinoic acid-(N-carbobenzyloxy)-4-piperidinyl ester (3 g) in anydrous 
acetonitrile (50 ml) were added sodium iodide (3.4 g) and trimethytehlorosilane (1.66 g)dissolved in 
acetonitrile (10 ml) under stirring at room temperature. Stirring was continued overnight, then a solution 
of hydrochloric acid in methanol was added, the whole was stirred at room temperature for 30 minutes 
and then concentrated to dryness. The residue was taken up into water, washed with ethyl acetate, 
basified and extracted into ethyl acetate. 1 .85 g of the desired product was obtained as an oil. 

IR (mjol) : cnr 1 2130, 1730 

Example 10 % - ' 

N-guanyl-Noratropine 



A solution of noratropine hydrochloride (7 g) and cyanamide (1.8 g) in water (40 ml) was heated at 100°C 
for 4 hours. The crude residue was purified by chromatography on silica gel (eiuent: methylene dichloride 
-methanol - water 80:20:2) to afford the desired compound as hydrochloride salt. 2.9 g, M.p. 75°-79°C (dec.) 
(from diethyl ether). 
M S (C.I.): 318 m/e [M + H] + 



Ana I ys i s 

Found % C 56.94 H 6.98 N 11.70 



C 17 H 24 C,N 3°3 



Calc. % C , }7.6? H 6.83 N 11.87 

89095565 



1616 13 
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The following N-guanyl derivatives were also prepared utilizing the procedure above described: 
5 (■)N-guanvlNorscopolam<ne 
(Compound 2) 

Hj#rck*ldride salt (diethyl ether). M.p. 160-161°C (dec ) 
W MS (CJJ: 332 m/e [M + H] + 



Ana I ys i s 

fS 



C 17 H 22 C,N 3 °4 

20 * 



25 NrguanylrNoranlsotropine 



Found % C 57.62 H 6.45 N 11.79 
Calc. % C 58.04 H 6.30 N 11. 94 



(Compound 3} 

'iiy^lS^^**^^ 1 ^^ (diethyl ether). M.p. 76-78°C (dec) 
30 1 M" (C;l * ) :f2^: ; 'm/e [iA + HJ* 



Analysis 

35 



^ C 16> C,N 3°2 



Founds C 55-50 H 9.54 N 11. 94 
Calc. % C 57.9tf H 9.11 " N 12.66 



45 



(Compound 4) 

ii. Pl^^Wo^e ?a<t (acetoriltrile). M.p. 185°C (dec) 



55 Ana I ys 1 s 

Found % c 55.88 h 8.14 N 13.51 



• C 19 H 32 C, 2 N 4° 



Calc. % c 56.57 H 7.99 N 



13.89 

65 



1617 14 
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Soihydi^ 215°C (dec.) 



Ana lys is 



C 19*^ C, 2 N 4° 



Found % 
.Ca lc.. % 



56-81 



57-43 H 



6.80 
6.60 



N 14-51 



N 14-10 




RliflililiP' 



Fjoiind: % 
Cal c. % 



M.p: i 18p°-C (dec.) 



56.74 
57.55 

piperazine 



SPSS 




Fbund % 
Gale. % 



54.83 
55-52 



y ^ - ^ |@iiiafin^ 

- * ;: Dihydrochlbride ! salt- (acetone) M.p, 245°C (dec ) 



H 



8.12 
8.21 



H 7.59 



14.13 
13.42 



N 14-26 



H 7.77 N H.39 



f5 



20 



25 
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Ana lys J s 



C 1#32 C, 2 N 4° 



Fourvd % 
Calc. % 



54.44 
55.24 



H 8,12 
H 8.24 



to 



illp ^ ^ *265 P .C (dec.) 

i©M%V;^-' ^MSV(C *) : ^ 



~" '^SmP..-. ' •••• 



Found 5 



Calc. 



56.98 
57.55 



1i5°C (dec.) 



H 8.32 
H 8.21 




Found % 



Ca Ic . 



58.83 
59,91 



H 7-76 
H 7-67 



N 14.56 



N 14-32 



N 13.-91 
N 13.42 



N 15.61 
N 14-71 



* " ; \ * 

*J if : i V 



1^19 



16 
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Ana I ys i s 



Found % C 58.98 H 8.18 N 12.53 



Calc. % C 59.23 H 8.08 N 12.45 



derivative and following the above procedure, the following N-<juanyi 




F^,hd^ e 55.45 H 8.83 N 12.04 
j'&TcV* C 55.78 H 8.77 N 12.20 



10 



15 



20 



25 



SO 



35 



40 



. compounds were -«? 




^* .fttnttntfa into a we stirred suspension of 1<?wPd« ,CT^>iatomtic acta \* mi;, m*> **u=»k 



50 



55 



60 



-ti^3/6^^int6 a well stirred suspension < 



17 
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stirred for 4 hours at 40°C, filtered and evaporated to dryness. 20<*b HCI in ethanol (20 ml) was added to the 
residue and the resulting solution was evaporated to dryness. The hydrochloride of the title compound was 
obtained as awhfte solid after crystallization from diethyl ether and acetone: 1.2 g. Hydrochloride salt (diethyl 
ethef)3vi.p; 218-220>C (dec). 
5 MS (C.I.): 333"m/e M + H * 



10 Analysis 

Found % C .62.80 H 6-52 N 11-14 
WW Calc. % C 64-25 H 6.47 N 11.24 

15 



20 



Analoguosly the following guanidtno derivatives were obtained: 
N-guanyl-noratropine 



(Compound 1) 
^ M.p. 78-60°C 



30 



35 



40 



Analysis , 

Found % C 57.12 H 6.99 N 11.45 



( W»24 C,N 3°3 



Gale. % C 57-69 H 6.83 N 11.82 



(-)-N- : guanyl"norscopolamine 



(Compound 2) 

45 ?Hydrochlbridiar::iaIt (diethyl ether).M p. 159-161°C (dec.) 
^^(Cil 332m/e [M + HJ + 



SO Aria I ys i s ^ 

Found % C 57.77 H 6.43 N 11.88 



55 



60 



65 



C 17 H 22 C,N 3°4 



Calc % C 58104 H 6.30 N 11.94 



Benzeneacetic acid,a-phenyl-.1-guanyl-4-piperlclinyl ester 

8iO#Bf§§ 



1621 

18 
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(Compound 14) 

Hydrochloride salt (toluene). M.p. 160-161° C. 
M S (C.L): 338 m/e (M + H]* 




Ana I ys i s 



C 20 H 24 C,N 3°2 



Found % C 63.36 H 6.45 CI 9.52 N 11.03 
Calc. % C 64.25 H 6.47 CI 9.48 N 11.24 



Benzeneacetic add, g-cydopentyt-a-hydroxy-, 1 -guanyl-3-pyrrolidinyl ester 



(Gompound 15) 

Formate satt (diethyl Aether). M.p. 170-173° C. 



Analysis 



19 27 3 5 



Found % 



Calc. % 



C 59.52 H 7.01 N 10-95 
C 60.46 H 7-21 N 11.13 



(G^mp6uhd^16) 

Hydrochloride; salt (HiO). M-p. >*270°C. 



Ana I y s i s 



C ^ H 22 GIN 3 



Found % C 69.35 H 6.85 N 12.51 



Calc. % C 69.60 H 6.76 N 12.82 



Butirarn)de^;2Tdiphehyl-4rfluanidfno 



(Compound : 1 7) . 

:F6nnate : :salt: : (diethyl ether) M.p. 68-70° C 

H] + 



89095565 



*6 2 2 
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y s-i s 



Found % 
Calc. % 



C 62.57 
C 63.14 



H 6.54 
H 6.48 



N 16.12 
N 16. 36 



^^feg^f r^BSre^ 1 ^guaifiyM-pipericnhyl ester 



ggpgp^ 205r210°C 





FouridH% C 61.21 



:c*%: % C 6L..87 



H 



H 



il^Z'"' ^"f.^w 



16 23 



20 



7-71 
7.79 



N 



N 



10.51 
10,79 



N 11.93 



N 12.03 




64.48 H 6.21 
65.02 ,H 6.27 



r~ ?,f Compound 123) ^ ■ \ < \ , ---v^^ 





21 



11.28 

11.56 



N 



N 



10.36 
10.52 



11.29 
11.38 



15 



J3S- 



SO 



55 



SO 
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Ahalys i s 



Found % 



63-86 
65-19 



H 6.34 N 14.93 
H ^6.56 N 15.21 

/ 




^^^^i^^>^v^;^ ^ - ■ * • , v round- % 




H 7^81 



N 10165 



H 7^62 N 10 ^ 
utilizing st^ from the 



Sil^^ - >' *. 



5^^^??," '.TV's .?;v^:i 



■ (6omj&urid^25j 




Found. 




64.03 
65-02 



H 



H 



6,57 
6.75 



N 10.47 
N 10.83 



1625 



22 
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(Compound 26) 

Hydrochloride salt M.p. 65-70° C (Freeze-dried) 
MS (C.I.) : 366 m/e IM + H]+ 



H 6.89 N 10.30 



H 7.02 N 10.45 



Example 15 



Behzerieacetic ac^d t g^herry1 t 1HNHTiethyl-(thtocafbamoyl))^pipeiidin^ ester 

-*JS^ (2-0 g) fn tetrahydrofuran (40 ml) was added 

y$5S^^ iOlS g) in the same solvent. After stirring for 

vacuum. The residue was" dissolved in 
^B^Rj!^ filtration. M.p; 118^126^6. 

•-.•:'.f$Sf^ the following compounds were 

; jeapgfd:^^ • : ; . . ' _ '." 
P'iJ&M^ 160-161°C. 
?(^ (oec.;. 

M.p. 98^101 °C. 

1-[N-me^ M p 174-1 76° C. 

Example t 16 

^*^*™*^ tlc a ^ d ' a '6 h en v ^HNsnefo^^ ester hydrochloride 

(dorripound 27) 

^ ester (0.5 g| in 

W*^^ (3.0 g) under stirring. After 3 hours the 

;>r?Sc$^ added (congo red), then, after evaporation 

a solid was isolated. After lyophiiization the title compound weighed 0.32 g, 

"Mip^ 65-70? G. . 

;M" SM[C:i:): 337 m/e [M + HJ* 



N 7.14 



N 7.51 



Ana I ys i s 

Found % C 64-51 



e 22 H 28 C,N 3°2 



Calc. % C 65.74 



Ana I ys i s 

Found % C 66.82 H 7.03 



C 21 H 25 C,N 2°2 



Calc. % C 67.64 H 6.76 



B Y ^i ,izi .?9 the suitable N-alkvl-(thiocarbamoyl) derivative and following the above procedure, the following 
N-alkyl-(iminomethyl) derivatives were prepared: 



Piperidlne,4-(diphenylmethylene)-.1-[N.methvl-(iminomethyl)) 



±686 



23 
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^^#^T : ^Hydrochloride: salt (acetonitrile) M.p.>270°C. 



^^•WCbropund: 28) 
- ; — Hydrochloride* sc 

M^S 291 m/e [M + H] + 

Ana lysis 



-20 



C 20 H 23 C,N 2 



Found % C 72.93 
Calc. % C 73-49 



-(-)-N-methyHminomethyt-norscopofaniine 



;(Gpmpbund 2^ 

Hydrochloride 132-133°C (dec.) 



?1^a;IJysrs 



Found % 



Gale. % 



S8.ll 
58.94 



H 7.14 N 8.62 



H 7.09 N 8.57 



H 6.48 
H 6.32 



N 7,45 



N 7.64 



40 



^ M.p/ 93-95° C (dec.) 



■■45^ 



Analysis 



-!l2»7? ,N 2°4 



Found % 
Calc. % 



C 64.78 
C 65.07 



H 6-18 
H 6,14 



g$ff§^"- : . - ^Bergeheacetlc ester 



N 6.11 
N 6.32 



igfc ;:Hydfi^16ride>^^ (Freeze-dried). 



65 



1627 



24 
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||l§i- 




Analysis 



C 26 H 35 C,N 2°2 



Found % C 69.85 H 7.99 N 6.21 

Calc. % C 70.49 H 7.96 N 6.32 



Nwnethyl-N'-[(34iydroxy^phenyl-^ 



(Compound (32) : 

Hydrwhloride salt (dleth^ ether). M.p. 77-80° C (dec.) 



Analysis 



C^Hv-CIN-O 
17r22 2 



Found % C 65.02 H 8.88 N 8.90 

Calc. % C 65.68 H 8.76 N 9-01 



J»$dr3chlbnda^ M.p. 250-252° C. 



Found % C 59-73 H 8.22 N 10,28 40 
Calc. % C 59.69 H 8.27 N 10.44 



Aria; I y sis 



v 20 33 2 3 



"Example 17 



Benzeneacetfc acid t a-pheViyl,1-(fmtnofnethyl)r4^iperid<ny< ester, hydrochloride 



.(Compound :34) 



10 



15 



20 



25 



30 



35 



45 



50 



55 



. ^X sbfutfo in a 1:1 mixture of ethyl acetate and 

ra^jti^ Jhydrochlbrlde (3.5 9). was added portionwise under 

• ^tffrtng: ^ mixture was filtered and allowed to 

-^(anfc 5.2 g, M.p. 182-1 84° C. 



€5 



25 



16 28 
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m 



Ana I ys i s 



C 20 H 23 C.N ? 0 2 



Found JK C 66.40 H 6.40 CI 10.12 N 8.04 
Calc. % C 66.93 H 6.46 CI 9.88 N 7.8l 



fPic 



The. following compounds have been prepared according to the above described procedure: 
Nrfnjrfr^^ 

((^mpounti35) 

HydrocW (acetonttrile). M.p. 218-220° C (dec.) 

20 M^^V:^6 



B#*«.v-:..-:. . 

BS^ .t;; ■fr....;-r.- , 



- Ariajys is 



found % C 64.78 H 8.63 N 11.85 
Calc. % C 64.84 H 8.59 N 11.94 



' ester 



V ^ 268-269°C 



^:yW0 M.p. 110-1 13° C. 



Analysis 

20:->29 2 3 



Found % C 62*97 H 
Calc. % C 63.06 H 



7.70 
7.67 



N 7^32 
N 7.36 



; Benzeneacetic acid.g-phenyi',1 -(imlnomethy1)-3-pyrrolidinyl ester 



vSGS m/e' {M + : H] + 



IP? "■• 
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in 



Analysis 



C l9 H 21 C1N 2 °2 



Found % C 65.41 H 6.33 N 7-96 



Calc. % C 66.17 H 6.17 N 8.12 



. Benzeheacetlc acld.a-cyclohexy>-.1-(lminomethyt)-4-plperidinyl-«ster 



(Compound 38) 
HydrochkMide salt jethyl acetate-acetonltrile) M.p. 234-235° C 



Analysis 



Found % C 65-56 H 8.04 N 7.6l 
Calc. % C 65.83 H 8.01 N 7-67 



- Efen^ ester 
: ^H^rocWoride^satt (Ethahol) M.p. 274-275°C. 



^Ana'l ys.i s 



*$2; 25 2 2 



Found % C 68.15 H 6.59 N 7.24 

Calc. % C 68.65 H 6.55 N 7.28 



JtjydroeWorlde>saft (ethyl: acetate) M.p. 195-196°C 



16 3 0 



27 



to 
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Analysis 

Found % C 62.45 H 7.61 N 8.58 



H or CIN 0 
17 25 2 2 



Calc. % C 62.85 H 7.76 N 8.62 



10 



15 



20 



^25- 



: l30- 



Benzeneacetic acid,a-phenyl-q-hydroxy-,1-(iminomethyl)-4-piperidinyJ . ester 
(Compound 41) 

Hydrochloride salt (ethanol-ethyt acetate) M.p. 262-264° C. 
MS?(C:i.): r^[M"+ H]* 



Ana i ys * s 

Found % C 63.65 H 6.21 N 7.39 



S> H 23 C,N 2 0 3 



Calc % C 64.08 H 6.18 N 7.47 



; - acetonitrile) M,p. 172-173° C. 

Found % C 67.01 H 6.82 N 7.43 



;«5 21>25 2 2 



Gale. % C 67.64 H 6.76 N 7.51 



(-)-(NHminomethyl)^6rTO6pbianrilne, hydrochloride 

:: : ;'SS 

((impound 43) 

absolute ethanol (15 ml) ^fi^.h^';^p8^det^ formimJdate 

^ hydj^ 

'^el&^ 

317 m/e [M + H]* 

1631 
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Ana I y s i s 

Found % C 57.10 H 6.12 CI 9.87 N 7.85 



C 17 H 21 C,N 2°4 



Calc. % C 57.87 H 6.00 CI 10.05 N 7.94 



10 



N-(imih6methyl)-r>oratropine 



N-(trhlnbmethyl)-N^(2,2-d^^ 



(CorWppund ;46) 

: Dlhydfdchlbridecsalt ; (acetonf trite) M.p. 270° C 



±6 32 

29 



15 



By utilizing the suitable amino derivative and following the above procedures, the following N-(iminomethyl) 
derivatives were prepared: 

Benzeneacetic ac<d t a-phenyl t 1-(iminomethyl)-3-pipei1d<nyl ester 
(Compound 44) 

Hydrochloride salt (toluene) M.p. 207-208° C 20 

. M-V§ ^fd;l:);:^ ; m/e + H] + 



Analysis 25 
Found % C 68.42 H 6.58 CI 9.53 N 7-46 

Calc. % C 66.93 H 6.46 CI 9.88 N 7.81 



55 



e (Cbmi^und::4S^ 

Hydrochloride salt (acetonitrile-diethyl ether), M.p, 202-203° C (dec.) 40 
^W^^^^nxfB^ H] 4 



45 

Ana I ys i s 

Found % C 59.88 H 6.99 N 8.13 

C 17 H 23 C,N 2°3 

Calc. % C 60.25 H 6.84 N 8.26 



55 



60 



65 



Analysis 



^9?23 N 3° ' 2HCI 



Found % 
Calc. % 
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C 65.40 H 7.01 



C 65.93 H 6.99 



*5 



^:$PJ|i^C^!o^ M.p. 231 °c 



Found % 



C 59.48 H 8.32 
C 59.70 H 8.27 



Found % 



Calc. % 



57.55 H ?;S8 
57.75 H 7.81 



A.p. 210°C 



1633 



30 



N 12.05 
N 12.15 



N 10.33 
N 10,44 



N 11.13 



N 11.22 




"WW 



Found % 
Calc. % 



59.12 



59.75 



H 8.31 
H 8.27 



N 




N 



N 




31 



10,36 
10.44 



11.05 
11.16 



U>37 
il.48 



w 



15 



20 



25 



30: 



35 H 
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^M^I?lS-^^f^ Ana lys i s 



Found % C 



60.03 
60.64 




H 9.41 



H 9.22 



N 8.50 
N 8.84 



C (dec.) 




64^09 
643*6 



H 8.29 N 9.12 



H 8.18 N 9.47 




]]^r<^l6ride (1 10 ig) in? absolute 




F$tind% C 67:93 H 7.10 CI 9.31 N 7.20 
Caie. % C 68.29 H 7.03 CL 9.16 N 7.24 



wm 



32 
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^g^a^fneacetic add, a-Phenvl-.1-| V-(imino)ethvn-4-p?peridinvt ester 



H? Ana I ys i s 



15 C 2d H 25 C, 2 N 3°2 



Found % C 57.81 H 6.23 N 10.03 



Calc. % C 58.54 H 



6.14 N 10.24 



^ Bsrcgnaacetfc acid, «H^lohexv ^ ^ydro X v-.i-fiMim.no>ethvl1^-« > iperidlnvl ester 

..(Compound 59), 

>, iWC^'Wde-'^f. (ethyl acetate) M.p. 228-230° C 
,25 V : ^ (C:i:):: K9 rh/e [M + HJ* 



Aha I ys i s 



%i H 3i ci| y>3 



3$ 



40 



:55: 



50 



fi5 



Found % C 63.11 H 7.99 N 7.01 

Calc. % C 63.86 H 7.91 N 7.09 



;. Benzeneiadetic acid. a-Phenyl -.1-[lwlmlno)propyn^| P erldiny l ester 
; JCompouh&eO). 

i;H^^hlor|def salt (diethyl ether) M.p. 186-188°C 
cM5^G^' ::v3Sl ai/e (M + H]* ' 



Analysi: 



C 22 H 27 G,N 2°2 



Found % C 67.25 H 7.19 
Calc. % C 68.29 H 7.03 
Y-Pentinolc acid. a-Phenvl.l. .fr.(i m ino) e thyl]^-piperidinvl ester 



(Compound 61) 

H/aro?hl6ndeVs4(r.M.p. 70-72°C (Freeze-drled) 
MS-(CJ;) : 2» m/e [M + H] + 



Missies 



1637 



N 7.09 
N 7.24 



34 
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/Anal 



ysis 



C i8*!3 C "V>2 



Found % 
Calc. % 



63.85 
64.56 



ggll^^l^^ (dec.) 



H 7.03 
H 6.92 



N 8.09 
N 8.37 




Found 



:Calc. # 



59.81 



C 59-69 



H 8;30 
H 8.27 



N ib&6 



N 10.44 





Found. % 



Calc. 



,64-87 



65-68 



H - 8^95 
H 8.76 



N 8.83 



N 9.01 



: jX; -i v V': Ihe'Vf ollpwipg Lcqmpourids h been similarly prepared : 



mi 



f,".^ ; tl 



30, 



. 35 ~, 



#0^ 



50! 



55 



60 



65 



35 
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(Compound 64) 

l^f^^ 9 W««thyl ether) M.p. 2Q5-206°C (dec) 
M S (C.I.): 317 m/e (M + H] + 



10 



"•its 



Ana I ys i s 



C 18 H 25 CIN 2 0 3 



Found % C 60.89 H 7.25 

Calc % C 61.27 H 7.14 



(-)'N-H'minoethyl-rtorscopolamfne 
(G6mp6urid;65) 

^/5^l9dde;^ (dec j 



Analysis 



c i8?23 G ^2°4 



Founds C 58.10 H -6.48 

Ca\c,% c 58.94 H 6.32 



;Arsa;!ys! s 



?20M C, 2?3° 



Found % C 60.15 H 6.91 
Calc. % C 60.61 H 6.87 



^hWf^hldfidefMlt (acetone) M.p. 187°C 
MS>*(C:l.) 346 ^ rrt/e \M : -f H]* 



16 3 9 



36 



N 7.55 



N 7.94 



N 7.44 



N 7.64 



N 10.55 
N 10.60 
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IK/ 



Ed..:^ r . ... 



Jii*>I.V'--i^-"jL; 



Ana I ys i s 



C 21 H 3S C, 2 N 3° 



Found % C 60.10 H 8.53 N 10.02 
Calc. % C 60.57 H 3.47 N 10.09 



((impound 68) 

Omydrochlpride satt (Ethanol) M.p. 205°C 
iMS^ (C;l ■) :-3i7) hffliHfr^^ 



C^H^CUN-O 
19:31 2 3 



Fpuhd % C 57.98 H 8.12 N 10.75 
Calc. % C 58.76 H 8.05 N 10.82 



^(Gbrowuh^; 69) 

:$Q[H^j^ 190°C (dec.) 

V M^v-(C:i;) : 7319 :m/e -~[M ' 4- H] v 



fArialysis 



C 1 9 H 33 Cl 2 N . 1 ° 



Found % C 57.89 H 8.60 N 10.65 
Calc. % C 58.46 H 8.52 N 10.76 



: N-(imf noethyl) -N'-f(3-pheny)-3-cyclohexyt-3-hydroxy)-propyl3-piperazine 



(Compound 70) 

^Oiljsgrp^loride salt : (acetbnitrile j M.p. 265° C 
rMfe((£lI): 3& >n/e jfM ■ + H]+ 
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Found % C 60.21 H 8.55 N 9-95 



Calc. % C 60.57 H 8.47 N 10.09 



N-(imjnoet{^^ 



^HyMrochtdride (diethyl ether) M.p. 140°C (dec.) 
^Mg>(Cfc)^i$»5 rh7e [M Hr 



-Analysis 



Found % C 62.76 H 7-99 N 11.00 
Gale % C 63.22 H 7*96 N 11.06 



_3^*"«^ - 



Bere6^ 



^ht^rochlorWe^salt Methyl acetate) M.p. 176-177°C 



: Ana;l,ys i s 



,22 27 2 2 



Found % C 67.85 H 7-09 N 7.17 
Calc. % C 68.29 H 7-03 N 7.24 



'fit? 



65 



Benzeneacetic iacldA-phenyl,4^uanyl-l-plperi hydrochloride salt 
(Compound 73) 

r ; a ) Jp : a$6^ g|.in tetrahydrofurane (100 ml) were added 

?4^cj^di^ 

witf?*abi^ dr^ess. Pure 

bi^ene^cetic^ obtained I by crystallization from ettia- 

nc¥lb$ : ^M$'17^ , . <v 

b) Art irito^ -plperidinyiamide (4 g) and ammonium 
thiocyanate (4 g) Was heated to 180 *C ahd th^mpiten maWwib kept at that temperature for 6 hours. The 



16 4 1 



89095565 

38 



EP 0 309424 A2 

solid obtained was taken up into diluted hydrochloric acid, then washed with ethylacetate. The organic 
layer was^ washed, dried, and then concentrated to dryness. The raw material was purified by flash 
chromatography technique on silicagel (eluent Acetone-ethylacetate-water 60:30:10). The almost pure 
product was collected and then crystallized from acetonitrile-ethylacetate 1:2. 1.2 g M.p.>260 C. 
Hydrochloride salt. 
M S (C.I.): 322 m/e [M + H] + 



Ana I ys i s 



10 



Found % C 66.81 H 6.80 N 11.68 



C 26 H 28 C.N 3 0 



Calc. % C 67*12 H 6.76 N 11.74 



15 



20 



Example. 23 

Benzeneacetic add,a-phenyl.4-(N^phenvn guanyM-piperidinylamid e hydrochloride salt 



25 



(Compound 74) 

To a mixture of behzerieacetic add,a^henyl-4rcymio-1-Mperldinylamlde (2 g). aniline (0.61 g) and 
te^hicj^thahi ^ no; mi) ^^ded portionWise aluminium trichloride (0,87 g). After the initial exp-thermjc 
reaclion^a^^ mixture was^heated to 150°C. kept for 90 min. and then Berated to 

ttr^s^^^ pl8Ce * R « cr ystallization from ethanpl 

i-gaye;^ salt (0.5 g). M.p,>260°C. 



30 



35 



5^ ■» >;*■ 



Xna I 



lysi s 



Found % C 7t-27 H 6.59 N 9-57 



40 



Ms.- 



C 20 H 24 CJN 3 0 



Calc. % C 71.95 H 6.50 N 6.68 



45 



The, following not limitative examples of pharmaceutical compositions according to the invention are 
reported: ^ 

Example 24 

Tableits 55 
-active ; Ingredient 20 mg 

- lactPs^r " ;247 ™9 

- cprny^tarch: 30 ^mg 

- magnesium isteinate^ 3 mg % 
Ui^^W^^^ the active ingredient, lactose and corn starch were mixed and homogeneously 

mSstanSff^ mo * st m ** s arid dr V in 9 in a tray drier * the mixture was a 9 ain 60 

p&^ tKro^ Then the mixture was pressed into tablets 

weighing 3M^ m 20 mg of active Ingredient. 
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Capsules 
5 -;8UBft^ ; .lngrrtlent 20 mg 

- lactose 178 mg 

- magnesium stearate 2 mg _ _ 
tfe^&'<tf^(^ion: the active ingredient was mixed with the auxiliary products, and the mixture was 

pe^ed through a screen and mixed homogeneously in a suitable device. The resulting mixture was filled Into 
10 h^'gelatirie capsules (200 mg per capsule); each capsule contains 20 mg of active ingredient. 

Example 26 



15 FreezeKlried vials 

- acttyejfa^^ 10 mg 

IvieVhckJ of prefjaration: the active ingredient and mannitol were dissolved in an appropriate amount of water 
fbr|j$^ and filled into vials under sterile conditions. The vials were 

20 freeze^ried 

Example 27 

25 Supposttpries 

- actWe ingredient 50; mg 

- se^ 750 mg 

^Methi^ of tatty acid* were melted and the active ingredient was 

a1^V>whl^ Proper temperature the mass was poured Jtnto 

A? prlppS'TWuife for sup^dries weighing 800 mg each. Each suppository contains 50 mg of active 
ingredient; 

Example 28 



Orajidrpps 

Vi^^Hn^dlbnt 10 mg 
r^^%^o^W^^h : 200 mg 

-#§n^^ ml 



rv.v - : aemineraiizea;waw -q.». » .._.,■«. Ja 

^ - V* ! ^Wo^^pre^ citric acid and sodium citrate were dissolved in a mixture of a 

Brf^a^ Then sorbitol was added aiidrte final solution was filtered. The 

f&:.- ; - 4s sc^ip^ and is administered by using a proper dropper. 



ft? 
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Claims 
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1 . Compounds of general formula (I) 

A C = N 

| 1 (I) 

Wv R 

wherein 

Represents hydrogen atom, C1-5 alkyl, aryl, an amino group optionally substituted by one or two Ci- 6 
aikyi;:: 

£*iv 60 B^^0^s^'}^fd!^ atom, Ci-e aJkyl. aralkyl; 

^ represents ~ 

f.':,. Ci^l^iubstit^ed by 2 or 3 radices, which may be Identical or different from each other, selected from 

alryUcycloaii^i.carbox^ T ;i • . :i '. . . 

?=* ?■• 6> a saitirated 6^nemben3d heterocyclic ring cohtalftlng one nitrogen atom N-substituted by CORa where 

|; 55 r 2 ls : aWt^-sub*fMed'by 2 or 3 radicals, which may be Identical or different from each other, selected 
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from aryt, cycloalkyl, hydroxy; 
or 



/ R 3 



where R3 Is hydrogen atom and R4 is C1-5 alkyl substitued by 2 or 3 radicals, which may be identical or 
different from each other, selected from aryi, cycioaikyi, carboxamide, or by hydroxy optionally esterified 
with a c^o^i^carboxytic acid, or R3 and R4. together with the nitrogen atom to which they are attached, 
form a saturated 5- to 7-membered heterocyclic ring, optionally containing one or two nitrogen atoms or 
an ehdocycitc cWboxamido group optionally comprising in its inside -CH2-CH2- or 



-CH-CH- , 
V 

being the heterocyclic ring substituted by a Ci-s alkyl substituted in turn by 2 or 3 radicals, which may be 
ideKt^i^ other, selected from C1-5 alkyl, aryl. cycloalkyl or hydroxy, or by 

• te -OCRs where Re is methyl substituted by 2 or 3 radicals, which may 

-''i^^iiSK»fiSc»ij. -^rvdYSeneirirt" ^om^each other, selected from a saturated or unsaturated C1-5 alkyl, aryl, 
djfelpS^ or unsaturated 6-membered heterocyclic ring, provided that at 

ie^t one group or 



/ 3 
* 4 

tautomers thereof and acid addition salts of the aforesaid compounds. 

?2l;|^y$i6l^ salts of compounds of forrnula (I) according to claim 1 . 

?^JS£l^^ acids are hydrochloric, 

hydro^ 

^icb^^i^ Is a hydrogen atom, a Ci-6 ;atkyl or an unsubstituted 

■affifnM^ fe -.-a radical selected from noratrppine, 

:nprei^ 

2^onW)^ acid 
4rph^h^ ester, benzeneacetic acid 

a-hyftrp^ ester. 
t 5; to claim 4. 

. 6/;SitsS^ hydrobromic, 
suiphMrj^ . " 

~ 7^Pnar^&e^ effective amount of at least one 

compound 1- pr\"atairtomer of physiologically compatible acid 

addition sattth with pharrnaceutic^l c^ excipients. 

•6!;P^ 

_9;'PhOT treatment of patients suffering from 

motility^ urogenital tract ^dffbm peptic ulcer diseases. 

1 oV Process for me preparation of compounds of general formula (1) 
A- C -~N-Ri (I) 
1 

R 

wherein the various substituents are as defined in claim 1, characterized In that, when R is hydrogen and 
A is 

89095565 
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EMI ID = 59/1 HE-20WI-20TI-CHE 

in which R3 and R4 are as above defined, a compound of general formula (II) 
A— H <(l) 

in which A is as above defined, is reacted with an additional salt of a compound of formula (III) 
Y — C = N — Rj * HX (111) 



i 



H 

in which R1 Is as defined In claim 1 ( Y is a leaving group and HX is a mineral or organic acid, in a polar 
solvent at temperature between 10° and 70° . 

11. Process for the preparation of the compounds of claim 1, characterized in that, in order to prepare 
compounds of general formula (I), in which R, A f R3 and R 4 are as defined in claim 10. a thiourea of general 
formula (IV) 

S 

A — C — NH — R (IV) 

in which A and Ri are as above defined, is desulphurized by Raney-Nickel or H2O2 in an appropriate 
solvent at temperatures between 10° and 70°C. 

12. Process for the preparation of the compounds accorot* *g ;o claim 1 . wherein R is C1-5 alkyl and A is 

R 4 



in which R 3 and FU are as defined in claim 1 . characterized in that a compound of formula (II). A- H III), In 
which A Is as above defined. Is reacted with a compound of formula (VI) 

r_cW- Rl (V|) 

R 

In which R and Y are as above defined and Ri is as defined in claim 1 , in a polar solvent at temperatures 
between 10* and ZCPaand that, when Ri is a hydrogen atom, the compound of formula (II) is reacted with 
a cyarvb ^ait^derftativeof tormuta(VU) 

R-CN (VII) 

In which R Is as above defined, In the presence of a Lewis acid in an inert, high-boiling halogenated 
hydrocarbon or without solvent at temperatures between 50° and 200° C. 

13. Pfdcmss fbr the preparation of compounds of formula (I) of claim 1, characterized in that, when R is 
an amino group optionally substituted by one or two C1-5 alkyl groups or by an aryl group and A is 

4 



in which R3 and R4 are defined as in claim 1, and Ri is hydrogen atom, a compound of formula (II), A— H 
(II) , in the form of its acid addition salts with a mineral or organic acid of formula HX is reacted with 
cyanamide, optionally in the presence of a protlc solvent at temperatures between 50° and 160°C or with 
a reactive compound of formula (VIII) 

890«55«5 
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W — C 



\NH 2 



(VI 1 1) 



whereWisateav^src^a^^ * that a 

14. Process for the preparation of the_ a^pounos 
nitroguanWine derivative of general formula (IX) 



(IX) 



A _ C = N — NO, 
suitable catalyst and optionally in the presence ot a stma 



10 



15 



20 



A _ C = N - R 
I 

W 



(xn 



25 



HX 



. « « in the presence of a polar solvent at temperatures between 0 
Where^RivHXvWarcasaboved 

^r10O?C — ~* .onorfli formula (I) as defined in daim 



substituted or unsubstituted ammonium satt ol general 



A _CN (XII) 

in which A is as above defined, is reacted with a 
formuia(XIM) 



substituted or unsubstituted thiourea of formula (XIV) 



R«HX (X«D 

where R and HX are as above defined, or with a 
S 

R _ C — NH (XIV) 
attemper^ 
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^nertrhigri4>oUing,-halQg enated 



R-H (XV) 

A _C-N- Rl .HX wn 
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10 



lower alkoxy. phenoxy or dichlorophosphoryl. 

18. Process according to claim 12, characterized hi that the compound of formula (II) and (VI) are used 
as free bases or as addition sails with mineral or organic acids of formula HX. 

19. Process according to anyone of claims 13 and 15. characterized in that the leaving group, is 
3,5rdimethyiptrB^^ jt ^ 

20. Process according to claim 13, characterized In that the compound of formula (VIII) is reacted in the 
form of Its addition saltwith mineral or organic acid of formula HX. 

21 . Process accordirw|to claim 14; characterized in that in the reduction of- the compound of formula (IX) 
the hydrogen dorter isA>rmic acid, acetic acid, ammonium formate, cydohexene or cyclohexadiene. and 
the solvent is formic at*, methanol or ethanol . 
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